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IN THE CLAIMS 

1. (Currently Amended) A plasma etch process for selectively etching a layer of 
low-k dielectric material having a dielectric constant less than 4, comprising: 

introducing into a plasma etch chamber, in which the layer of low-k dielectric 
material is situated, an etching gas mixture comprising a fluorine-rich fluorocarbon or 
hydrofluorocarbon gas, a nitrogen-containing gas, and a hydrogen-rich 
hydrofluorocarbon gas; and 

maintaining a plasma of the etching gas mixture in the plasma etch chamber to 
etch the layer of low-k dielectric material , wherein the plasma of the etching gas mixture 
etches the low-k dielectric layer with an etch rate higher than about 4000 A/rnin . 

2. (Original) The process of claim 1 wherein the fluorine-rich fluorocarbon gas is 
CF 4 , the nitrogen-containing gas is N 2 , and the hydrogen-rich hydrofluorocarbon gas is 
selected from the group consisting of CH 2 F 2 , CH 3 F, and mixtures thereof. 

3. (Cancelled) 

4. (Original) The process of claim 1 wherein the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas is selected from the group consisting of CF 4 , C 2 F 8 , CHF 3 , and 
mixtures thereof. 

5. (Original) The process of claim 1 wherein the nitrogen-containing gas is selected 
from the group consisting of N 2 , NH 3 , NF 3 , and mixtures thereof. 

6. (Original) The process of claim 1 wherein the hydrogen-rich hydrofluorocarbon 
gas is selected from the group consisting of CH 2 F 2 , CH 3 F, and mixtures thereof. 

7. (Original) The process of claim 1 wherein the etching gas mixture is introduced 
into the plasma etch chamber by introducing the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas at a first volumetric flow rate, the nitrogen-containing gas at a 
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second volumetric flow rate, and a hydrogen-rich hydrofluorocarbon gas at a third 
volumetric flow rate, and wherein the ratio of the second volumetric flow rate to the first 
volumetric flow rate is about 1 :4 to 2:1 . 

8. (Original) The process of claim 1 wherein the etching gas mixture is introduced 
into the plasma etch chamber by introducing the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas at a first volumetric flow rate, the nitrogen-containing gas at a 
second volumetric flow rate, and a hydrogen-rich hydrofluorocarbon gas at a third 
volumetric flow rate, and wherein the ratio of the third volumetric flow rate to the first 
volumetric flow rate is about 1 :3 to 1:1. 

9. (Original) The process of claim 1 wherein the layer of low-k dielectric material is 
over a substrate placed on a pedestal in the plasma etch chamber, and maintaining a 
plasma of the etching gas mixture comprises capacitively coupling RF power into the 
plasma etch chamber such that a substantial DC bias exists between the pedestal and 
the plasma. 

10. (Previously Presented) The process of claim 1 wherein the layer of low-k 
dielectric material is over a substrate placed on a pedestal in the plasma etch chamber, 
and maintaining a plasma of the etching gas mixture comprises: 

applying a bias power to the pedestal; and 

applying a source power to a top electrode facing the pedestal, wherein the 
source power has a frequency higher than a frequency of the bias power. 

11. (Original) The process of claim 1 wherein maintaining a plasma of the etching 
gas mixture further comprises applying a slowly rotating magnetic field in the chamber. 

12. (Original) The process of claim 1 wherein the etching gas mixture further 
comprises an inert gas selected from the group consisting of argon, helium, neon, 
xenon, and krypton. 
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13. (Original) The process of claim 12 wherein the etching gas mixture is introduced 
into the plasma etch chamber by introducing the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas at a first volumetric flow rate, and the inert gas at a second 
volumetric flow rate, and wherein the ratio of the second volumetric flow rate to the first 
volumetric flow rate is about 20:1 to 50:1 . 

14-20. (Cancelled) 

21. (New) A plasma etch process for selectively etching a layer of low-k dielectric 
material having a dielectric constant less than 4, comprising: 

introducing into a plasma etch chamber, in which the layer of low-k dielectric 
material is situated, an etching gas mixture comprising a fluorine-rich fluorocarbon or 
hydrofluorocarbon gas, a nitrogen-containing gas, and a hydrogen-rich 
hydrofluorocarbon gas; and 

maintaining a plasma of the etching gas mixture in the plasma etch chamber to 
etch the layer of low-k dielectric material, wherein the etching gas mixture is introduced 
into the plasma etch chamber by introducing the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas at a first volumetric flow rate, the nitrogen-containing gas at a 
second volumetric flow rate, and a hydrogen-rich hydrofluorocarbon gas at a third 
volumetric flow rate, and wherein the ratio of the second volumetric flow rate to the first 
volumetric flow rate is about 1 :4 to 2:1 . 

22. (New) The process of claim 21 wherein the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas is selected from the group consisting of CF 4 , C 2 F 8 , CHF 3 , and 
mixtures thereof. 

23. (New) The process of claim 21 wherein the hydrogen-rich hydrofluorocarbon gas 
is selected from the group consisting of CH 2 F 2 , CH 3 F, and mixtures thereof. 
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24. (New) A plasma etch process for selectively etching a layer of low-k dielectric 
material having a dielectric constant less than 4, comprising: 

introducing into a plasma etch chamber, in which the layer of low-k dielectric 
material is situated, an etching gas mixture comprising a fluorine-rich fluorocarbon or 
hydrofluorocarbon gas, a nitrogen-containing gas, and a hydrogen-rich 
hydrofluorocarbon gas; and 

maintaining a plasma of the etching gas mixture in the plasma etch chamber to 
etch the layer of low-k dielectric material, wherein the etching gas mixture is introduced 
into the plasma etch chamber by introducing the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas at a first volumetric flow rate, the nitrogen-containing gas at a 
second volumetric flow rate, and a hydrogen-rich hydrofluorocarbon gas at a third 
volumetric flow rate, and wherein the ratio of the third volumetric flow rate to the first 
volumetric flow rate is about 1 :3 to 1:1. 

25. (New) The process of claim 24 wherein the fluorine-rich fluorocarbon or 
hydrofluorocarbon gas is selected from the group consisting of CF 4 , C 2 F 8 , CHF 3 , and 
mixtures thereof. 

26. (New) The process of claim 24 wherein the hydrogen-rich hydrofluorocarbon gas 
is selected from the group consisting of CH 2 F 2 , CH 3 F, and mixtures thereof. 
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